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.We are establishing a laboratory for the microscopic
examination of exploding bridge initiation of high explaosives. In
particular we wish to examine the partition of enerqy of the EEBW
and its mechanism(s)? for transfer to HE. We are using recently

developed techniques in micro -Framingl and streak photography and

spectroscopy.

At the present time we have built up a fireset and
diagnostics and are comparing electrical burst data with that
predicted by the FIRESET cade?, A high resolution 1Sns framing

camera is currently functional and has been used to examine self

illumination effects. Three illumination systems are being
prepared to provide single short pulse (2nS) laser illumination,
multiple pulse taser illumination and long pulse (KS) f\éshlamp
illumination. These illuminators will allow various forms of
direct micro-photography, shadow and Schlieren photography. These
techniques will be used to provide direct measurement of shock
velocities and histaries. We are also investigating the direct
measurement of pressure in and behind the shock using the

spectral shift in the fluorescence of certain qyes3_ For this

application we are building an intensified imaginé spectrograph.
We will examine the status and plans of the laboratery and ]

present some initial results.

Frank & Hein, High Speed Photcoaraphy, SPIE Vol 491, 1984

2 -
Prof. Ronald S. Lee, Kansas State Univ., To be published.

-

® Huston, Justus & Campillo, Chem Phys Lett 118;3 26Jul y85S

*Work performed under the auspices of the U.S. Department of Energy by the
Lawrence Livermore National Laboratory under contract No. W-7405-ENG.48.
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THE P.URP.OSE OF THE LABORATORY IS TO EXAMINE

THE MECHANI.SMS OF EBW INITIATION OF HE. E

INPUT ENERGY IS WELL CHARACTERIZABLE VIA
ELECTRICAL PARAMETERS AND MEASUREMENTS (I&V).

ENERGY DISTRIBUTED INTO:

HEATING. MELTING. AND VAPORIZATION
SHOCK(S) IN MEDIUM

KINETIC ENERGY

RADIATION | f
PLASMA HEATING OF MEDIUM AND WIRE

ENERGY PARTITION AND ITS DEPENDENCE ON
INPUT PARAMETERS AND INITIAL CONDITIONS
IS NOT UNDERSTQOD.

WHAT FORM(S) OF ENERGY ARE RESPONSIBLE
FOR HE INITIATION?



m
SPECULATIVE ENERGY BUDGET (SE-1) I&i

®@ TOTAL ENERGY AVAILABLE (1/2 CV2) 1J
® JULE HEATING OF CIRCUIT (IZ2R) .54
® ENERGY LEFT IN CIRCUIT (AT END
OF PRIMARY PULSE) .54
@ ENERGY TO VAPORIZE WIRE
(HANDBOOK CALC) * 10-2y
®@ SHOCK (EST FROM PHOTO VEL) 8 x 10-3y

® KINETIC ENERGY (EST FROM

PHOTO VEL) - | 3 x 10”34

® RADIATION (FROM LITERATURE TEMP

3 x 102 - 10> K) 10> - 14



Tools for EBW Experiments

S

Light sources

Short Pulse Laser
Diode Laser
Long Pulse

e Flash lamp

e Laser

Cell/Load

End-on
Through

Side view
e Vac & Pres.

eDyes
oH.E.
e Mock H.E.

Y

Instrumentation

Data collection
and analysis

Calibration

Alignment

Lensing

Imaging

Miscellaneous

Shadowgraph Q
Schlieren

Filters
e Spectral
e Spatial

Spectrograph

Other Diagnostics

Fireset calibration
X-ray
Micro pins

Cameras

70mm PPD
40mm MCP

Streak
Film
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INCREASING ILLUMINATOR BANDWIDTH DECREASES SPECKLE kg

200-YAG X = 532 nm White light
A\ 003nm At—-QOZs
At=8 % 1079

DYE (Cu —500)
A = 508 Hm
AN ~ ]5 hm
At=8x 107%




Nano-second Microscope

_ Harmonic
YAG laser generator Separator

Dye laser(s)

Film  Mechanical
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Shadowgraph /{Schlieren} C

Source L1 . Object L2 {Stop} L3 Image
L (Camera)
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